T HE INTERVAL ENCOMPASSING THE
Vendian to Cambrian transition [0.7 to 0.5 billion years ago (Ga)] is perhaps the most enduring enigma in historical geology. The advent and subsequent evolutionary explosion of metazoa were accompanied by extreme fluctuations in sea level, global climate, and the isotopic and chemical compositions of seawater (1-3). That these changes are related to the fragmentation of a Late Proterozoic supercontinent (4) is an idea that stemmed from the observation that rifting and continental breakup occurred contemporaneously around the margins of Laurentia (North America and Greenland), Baltica (Baltic shield and Russian platform), Siberia, and parts of Gondwanaland (5-7). However, the relation of the hypothetical supercontinent to the continents forming Gondwanaland (South America, Africa, Arabia, India, Antarctica, and Australia) is unresolved because reliable paleomagnetic data for the interval are sparse. In most reconstructions of the Late Proterozoic supercontinent, Gondwanaland is treated as a coherent entity (1, 6, 8-11), despite evidence that its consolidation was broadly contemporaneous with fragmentation of the northern continents (12, 13 (Fig. IA) .
Jefferson (20) proposed that western Laurentia was flanked in the Late Proterozoic by the eastern margin of the Australian craton together with the margin of the East Antarctic craton corresponding to the Transantarctic Mountains (Fig. IA) If East Gondwanaland (India-AustraliaAntarctica) separated from western Laurentia, then which continent or continents lay adjacent to eastern and southern Laurentia before the opening of the Iapetus Ocean? Earlier works have advocated northwest Africa (8), western South America (6), Arabia (7, 15), and Baltica (31). Pre-Grenvillian tectonic zones provide piercing points that pin Baltica adjacent to northwest Britain (31), which was then a part of Laurentia off southeast Greenland (Fig. IA) . To the south, the Appalachian and Ouachita margins of Laurentia are confined to the Grenville orogen. Therefore, cratons that are bordered by Grenvillian belts are more likely to have been conjugate to southeastern and Fig. 1. (A (Fig. I') . Available paleomagnetic data are compatible with the implied rotation ( (36, 47) . To the southeast, however, a terminal collision of latest Cambrian age (0.51 to 0.50 Ga) has been postulated between an active margin in northeast Somalia and East Gondwanaland (44). It may be significant that the seawater 87Sr/86Sr curve reaches a peak of 0.7096 in the Middle Cambrian that is the highest value in the last billion years (3). Evidently, the Middle Cambrian was a time of extremely rapid erosion of old radiogenic crust. The erosion must be a consequence of tectonic uplift, as it cannot be accounted for by glaciation (no continental glaciations of Cambrian age) or eustasy (global sea level rose during Cambrian time). In the absence of major contemporaneous orogeny outside of Gondwanaland, the seawater 87Sr/86sr curve suggests that mountain building associated with the collision of East and West Gondwanaland cuhlminated in the Middle Cambrian.
Thus, the proposed scenario may or may not be viable, depending on which set of age estimates is confirmed. As some events in the critical interval are dated isotopically and others biostratigraphically, accurate chronometric calibration of fossil zones is all important. Recent evidence that the base of the Cambrian might be in the age range 0.54 to 0.52 Ga (55), in contrast to earlier estimates of 0.59 to 0.57 Ga, highlights this problem. Regardless, it seems safe to conclude that if my scenario is valid, fragmentation of the Late Proterozoic supercontinent and the ensuing amalgamation of Gondwanaland must have occurred rapidly. The contemporaneous crises in the biotic, oceanic, and climatic realms may have occurred in response to such an abrupt tectonic reorganization.
